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(571 ABSTRACT

An interface system for a servo controller has a speed
controller (7), a current controller (9), etc., which have
heretofore been disposed on the side of a servomotor,
disposed in a control circuit (15) on the side of an NC
apparatus. The present position and speed data from the
servomotor are fed back and are stored in a common
RAM, and control signals for a driver circuit, such as an
inverter (12), are supplied from the NC apparatus side
to the servomotor side. A system bus on the NC appara-
tus side is directly connected to a local bus on the servo-
motor side.

6 Claims, 2 Drawing Sheets
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INTERFACE SYSTEM FOR SERYO CONTROLLER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an interface system
for a servo controller, between a servo system for driv-
ing a load such as a machine tool with a plurality of
servomotors and a numerical control apparatus.

2. Description of the Related Art

In the above-mentioned field, servomotors are driven
by command signals from a numerical control apparatus

10

(hereinafter referred to as an “NC apparatus”) or the

like for accurately controlling a multi-axis machine tool
or the like. Such servomotors have conventionally been
controlled by an analog servo systems. With the recent
advance of computerized control technology, various
efforts have been made for efficiently controlling a
plurality of servomotors with a single control appara-
tus.

FIG. 2 of the accompanying drawings 1s a block
diagram of a servomotor control circuit and driver
circuit. A control circuit 1 on the side of an NC appara-
tus is connected to a system bus line of a servo control
microprocessor (servo CPU) so that servo system oper-
ation can be determined. The control circuit 1 com-
prises a memory 2 for reading in a position command,
an arithmetic unit 3 for processing the position com-
mand and a present position signal that is fed back, and
a positioning controller 4 for issuing a speed command
VCMD based on the result of the arithmetic operation.
A speed control circuit 5 on the side of a servomotor
includes an arithmetic unit 6 for processing the speed
command VCMD and a speed signal which 1s fed back,
a speed controller 7, a current loop processor 8, a cur-

rent controller 9, and an alarm processing circuit 10.

Pulse width modulation (PWM) signals from the cur-

rent controller 9 are supplied through an insulated am-

plifier 11 to an inverter 12 composed of a transistor
bridge for driving a servomotor 13 with a determined
drivé current. |

Designated at 14 i1s a detector such as a rotary en-
coder for detecting the speed and the present position of
the servomotor.
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The control circuit 1 receives data such as a position 45

command from the servo CPU connected through a
common RAM to a main CPU in the form of a micro-
processor which effects sequential processing, and is
also supplied with the speed and present position data
fed back from the servomotor, through an interface
circuit coupled to a data bus of the servo CPU.

The speed control circuit 5, which drives the inverter

50

12 connected to the servomotor 13, effects prescribed

~ feedback control for a current and a speed on the servo-

motor 13. There are as many servomotors 13 as the
number of the axes of the machine tool to be controlled.
- Where DC servomotors are employed, four transistors
of the driver circuit shown in FIG. 3 are driven by the
PWM signals A through D from the speed control
circuit 3.

With the aforesaid conventional servo controller
interface system, there are required as many speed con-
trol circuits 5 as the number of the axes of the machine
tool which are to be servo-controlled. For highly accu-
rate servo control, data should be transferred at a high

speed between the NC apparatus and the speed control

circuit § for the servo motor. Therefore, the interface
circuit is complex out of necessity, and the maintenance
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of the hardware in general, and particularly that con-
nected to the servomotor is difficuit.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
interface system for a servo controller in the form of a
microprocessor, which effectively utilizes time-sharing
processing in digital control of servomotors, for achiev-
ing multi-axis time-sharing control with a low-cost
servo controller of a simple circuit arrangement, with-
out lowering the accuracy of the servo controller in the
form of a microprocessor. |

According to the present invention, there is provided
an interface system for a servo controller which pro-
cesses a position command signal from a numerical
control apparatus and data fed back from a servomotor
to control the servomotor, the interface system com-
prising a control circuit on the side of the numerical
control apparatus for being supphed with a current
value and speed data for the servomotor and for gener-
ating control signals for the current, speed, and position
of the servomotor, and a driver circuit on the side of the
servomotor, composed of a plurality of switching ele-
mentis controllable by the control signals from the con-
trol circuit. |

With the interface system for a servo controller ac-

- cording to the present invention, the servo controlier

can easily be software-implemented irrespective of the
number of axes of a servo system to be servo-controlled,

and multiple axes can be controlled on a time-sharing

basis by a microprocessor, resulting in reduction of
hardware.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an embodiment of the
present invention;

FI1G. 2 is a block diagram of a conventional interface
system for a servo controller; and

FI1G. 3 is a diagram of a DC servomotor driver cir-
cuit.

DESCRIPTION OF THE PREFERRED
| EMBODIMENT

An embodiment of the present invention will herein-

‘after be described in specific detail with reference to the

drawings.

FIG. 1 is a block diagram of an embodiment of the
present invention. A control circuit 15 comprises a
memory 2 for reading in a position command, an arith-
metic unit 3 for processing the position command and a
present position signal that is fed back and computing

‘an error therebetween, a positioning controller 4 for

1ssuing a speed command VCMD based on the result of
the signal processing, an arithmetic unit 6 for processing
the speed command VCMD and a speed signal that is
fed back, a speed controller 7, a current loop processor
8, and a current controller 9.

A servo amplifier circuit 16 on the side of a servomo-
tor has an insulated amplifier 11 and an alarm process-
ing circuit 10, and is connected to the control circuit 15
through a prescribed number of data lines 17. PWM
signals A through D are supplied via the data lines 17
and the insulated amplifier 11 {o an inverter 12 which
serves as a driver circuit for a servomotor 13.

The control circuit 15 for controiling the current,
speed, and position of the servomotor 13 is disposed,
together with a servo CPU, a main CPU, and a common
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RAM, on the side of an NC apparatus. Therefore, a

local bus on the side of the servomotor can be coupled
directly to a system bus of the main CPU. The inverter
12 may be composed of only a final-stage driver element
such as a power transistor. Most of the complex control
circuit elements may be disposed together on the NC
apparatus side, whereas only a minimum number of
circuit elements, such as the servo amplifier circuit 16
and the power transistor, are disposed on the side of the
Servomotor.

With the servo controller interface system thus ar-
ranged, a control mechanism, which has heretofore
been disposed on the the servomotor side for current
and speed control, is disposed on the NC apparatus side.
Therefore, even if the number of axes of a servo system
is increased, data to be fed back therefrom may be

10

15

stored in the common RAM connected to the system

bus line of the servo CPU. As a result, the interface
between the servo system and the NC apparatus 1s not
complicated. Mutiple axes can be controlled on a time-
sharing basis without impairing the accuracy of a servo
controller in the form of a microprocessor.

The present invention is not limited to the servo sys-
tem employing a DC motor as described in the aforesaid
embodiment, but is also applicable to a servo system
employing an AC motor.

As described above, the interface system for a servo
controller according to the present invention allows the
servo controller to be easily software-implemented 1rre-
spective of the number of axes of a servo system to be
servo-controlled, also allows multiple axes to be con-
trolled on a time-sharing basis by a microprocessor, and
can reduce hardware. Therefore, the interface system 1s
preferably applied to robots and machine tools which
are to be controlled highly accurately.

What is claimed is:

1. An interface system for a servo controller, having
components both in a numerical control apparatus and
outside the numerical control apparatus, for processing
position command signals from a microprocessor of the
numerical control apparatus and position, speed and
current data fed back from a plurality of servomotors
for controlling the servomotors, said interface system
comprising:

a control circuit in the numerical control apparatus
for generating control signals for each of the servo-
motors based on the position command signals
from the microprocessor and the position, speed
and current data fed back from each of the servo-
motors; and

20

25

30

335

43

50

55

63

4

a plurality of driver circuits, one corresponding to
each of the servomotors, sitnated outside the nu-
merical control apparatus and connected to the
numerical control apparatus by a local bus, each of
said driver circuits having a plurality of switching
circuits, said driver circuits being controlled by the
control signals from said control circuit.

2. An interface system according to claim 1, wherein
said control circuit comprises a memory for storing the
position command signals, a processor for computing an
error between the position command signals and the
feedback data from each of the servomotors, a position-
ing controller for issuing a speed command, a speed
controller, and a current controller.

3. An interface system for a servo controller accord-
ing to claim 1, wherein the control signals are pulse
width modulation signals.

4. An interface system for a servo controller accord-
ing to claim 3, further comprising servo amplifier cir-
cuits, one corresponding to each of the servomotors,
situated outside the numerical control apparatus and
coupled between said control circuit and said driver
circuits, for amplifying the pulse width modulation
signals from said control circuit.

5. An interface system for a servo controller accord-
ing to claim 1, wherein said control circuit further com-

prises:

memory means for storing the position command
signals supplied by the microprocessor;

an arithmetic unit for processing the position com-
mand signals and the present position data fed back
from each of the servomotors;

a positioning controller for issuing speed commands
based on the output from said arithmetic unit;

a second arithmetic unit for processing the speed
commands from said positioning controller and the
speed data fed back from each of the servomotors;

a speed controller for issuing current commands
based on the output of said second arithmetic unit;

a current loop processor for processing the current
commands and the current data fed back from each
of the servomotors; and

a current controller for issuing the control signals in
the form of pulse width modulation signals based
on the output from saic current loop processor.

6. A interface system for a servo controller according
to claim 1, wherein the local bus includes a prescribed
number of data lines and each of said driver circuits
include an inverter for driving the corresponding servo-

motor.
' % 3 b S *x* *
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